Introduction
The domestication of cattle in the Near East approximately 10 000 years ago was an important innovation that helped transform the subsistence systems of agro-pastoral societies that, previously, had relied largely on herds of domestic sheep and goats. The addition of domestic cattle (Bos taurus) to the Neolithic subsistence complex, a process that was initiated a millennium after the first successful management of caprines, facilitated the development of new economic and social systems that took advantage of the large packages of animal products, including meat, blood, skin, and renewable milk and traction, offered by managed cattle herds.
The processes by which domestic taurine cattle were incorporated into Neolithic agropastoral subsistence economies in central Anatolia may be documented through various lines of zooarchaeological evidence, including biometric, demographic and skeletal part representation data. Through comparative analyses of these faunal data recovered from multiple Neolithic sites located in the region, in particular the archaeofaunas from Erbaba and Ç atalhöyük ( Figure 1 , Table 1 ), we argue for a new date and process of domestication that includes the importation of cattle previously domesticated elsewhere. the site was excavated more than four decades ago, this important faunal assemblage has never been published in detail (although see Bordaz & Alper-Bordaz 1976 , 1979 Makarewicz 1999) . Three major stratigraphic phases have been identified. Each layer dates to the Pottery Neolithic period and is roughly contemporary with the latest levels of Ç atalhöyük (VI-I) (Bordaz & Alper-Bordaz 1979) . Radiocarbon dates obtained by Bordaz and Alper-Bordaz (1982) are problematic, with most determinations from wood charcoals yielding extremely large standard deviations, but recent efforts to re-date Erbaba on the basis of animal bone collagens have provided several dates confirming a Pottery Neolithic occupation of the site c . 6600-6100 cal BC ( Table 2 ).
The animal economy at Erbaba was dominated by the herding of domestic caprines, although this was supplemented through the hunting of wild sheep and goats, as well as other wild ungulate taxa (Arbuckle 2006 (Arbuckle , 2008 . Cattle are the third most abundant taxonomic group in the assemblage after caprines and pigs, representing c . 5 per cent of the assemblage based on counts of specimens identified to the genus level, and 23.8 per cent of the assemblage based on bone weight (Tables 3 and 4) . Thus, although the number of remains is relatively small, cattle represent a central component of the subsistence system at Erbaba.
The relative frequency of cattle remains changes little through the stratigraphic sequence at Erbaba, but the ratio of caprines and cattle, the two most important taxonomic groups based on bone weight, shifts markedly over time. The ratio of caprines to cattle in level III, the oldest level at Erbaba, is 21:1 but decreases to 8:1 and 13:1 in levels II and I, respectively, indicating that cattle became an increasingly important part of a more diverse economy in the uppermost levels of the site.
LSI analysis
It has long been recognised that domestic ungulates, including cattle, exhibit a reduced body size compared to their wild counterparts (Rütimeyer 1862; Röhrs & Herre 1961; Ducos 1968; Grigson 1989) . Reduced size may be recognised in archaeofaunal assemblages from measurements of individual skeletal elements and LSI values. In the log size index (LSI) method, log transformed measurements taken from archaeological specimens representing multiple skeletal elements are compared with those from a standard animal; in this case a large female aurochs from Mesolithic Denmark (following Grigson 1989; de Cupere & Duru 2003; . Although there are some potential problems with using an animal from a different region as the standard, including the potential for non-allometric variation in skeletal dimensions between the standard and the archaeological population (Meadow 1999; Zeder 2001; , recent work in the region has shown these problems to be relatively minor .
LSI values for Erbaba cattle are much smaller than those from morphologically wild populations from PPNA Göbekli Tepe, EPPNB Nevalı Ç ori, aceramic Aşıklı and Suberde, and the early levels (pre-XII to IV) of Ç atalhöyük, indicating the presence of morphological domesticates. Comparison of LSI values within the Erbaba assemblage indicates that although median values are largest in level III (LSI medianIII = 0.006; n = 9) and decrease through time in levels II and I (LSI medianII = −0.071, n = 15; LSI medianI = −0.037, n = 32), Mann-Whitney U tests, and a one-way ANOVA test indicate that these differences within the assemblage are not significant (p > 0.05). Summaries of LSI values presented in Figure  2 compare the size of cattle from Erbaba with other Neolithic sites in central Turkey and the middle Euphrates region. Figure 3 provides a more detailed look at the distributions of LSI values for Neolithic sites specific to central Anatolia. The village site of Aşıklı and the nearby special purpose site of Musular represent an early phase in the Neolithic occupation of central Anatolia (c . 8400-7200 cal BC) and cattle remains recovered from these settlements represent morphologically wild populations . Cattle LSI values from the early levels of Ç atalhöyük, including pre-XII (c . 7400-7000 cal BC), XII-VII (c . 7000-6500 cal BC), and VI-IV (c . 6500-6300 cal BC), show no evidence for a decrease in size relative to the Aşıklı/Musular populations, although a shift in the sex ratio is visible in levels VI-IV, with an increase in the representation of smaller, presumably female, animals relative to the earlier levels at Ç atalhöyük (Russell et al. 2005: 104) .
LSI data generated from the Mellaart excavations representing the upper levels VII-I at Ç atalhöyük, but primarily representing levels III and II (Russell et al. 2005: 104 ) (c . 6500-6000 cal BC) indicate the first appearance of small-sized specimens that fall significantly ; NÇ = Nevalı Ç ori (n = 13) ; Ası = Aşıklı Höyük (n = 7) (Payne 1985) ; Sub = Suberde (n = 2) (Perkins 1969) ; Ç at 1 = Ç atalhöyük pre-XII to IV (n = 179) ; Ç at 2 = Ç atalhöyük VII-I (n = 94) (Ducos 1988) ; Erb = Erbaba (n = 113); Höy = Höyücek (n = 76) (de Cupere & Duru 2003) ; Sabi = Sabi Abyad (n = 115) (Cavallo 2000) .
below the size range documented in earlier levels at the site (see Table 5 ). Equally small-sized cattle are also present at Erbaba (c . 6600-6100 cal BC), and at Höyücek (c . 6400/6200-6000 cal BC) ( Figure 3 ) indicating a significant decline in cattle size throughout the region in the late seventh millennium BC. The wide range of LSI values present at Erbaba and in the uppermost levels of Ç atalhöyük suggests the continued presence of wild cattle in those assemblages. At Höyücek, however, a majority of specimens fall below the lower end of the (Helmer 1994) ; Ası = Aşıklı (n = 1) (Payne 1985) ; Ç at 1 = Ç atalhöyük pre-XII to IV (n = 11) ; Ç at 2 = Ç atalhöyük VII-I (n = 63) (Ducos 1988) ; Erb = Erbaba (n = 21); Höy = Höyücek (n = 13) (de Cupere & Duru 2003) ; Sabi = Sabi Abyad (n = 15) (Cavallo 2000) .
size range of wild cattle (c . −0.06 on the LSI scale) and specimens in the size range of bull aurochsen are rare. Biometric results based on LSI values are supported by measurements of the length of the astragalus, the most abundant single measurement in the assemblage (Figure 4 ). Measurements from Erbaba cattle are considerably smaller than those obtained from Mureybet, Aşıklı, and the early levels of Ç atalhöyük, assemblages thought to represent wild populations (Payne 1985; Ducos 1988; . While still including some very large specimens, the data from the upper levels of Ç atalhöyük and Erbaba exhibit much smaller mean values than those from earlier sites and are similar to those representing domestic cattle from Late Neolithic Höyücek and Sabi Abyad.
It is unlikely that the size diminution observed in central Anatolian cattle is due to shifts in environmental conditions over time or geographical differences. There is no evidence for change in the body size of red deer from sites in central and south-eastern Turkey from the PPNA through the Pottery Neolithic (see Figure 5 ). Mann-Whitney U tests as well as a one-way ANOVA (F = 0.51, df = 132, p = 0.73) indicate no significant differences between the LSI values for these populations. The absence of size diminution in red deer over a long temporal sequence supports the conclusion that the decrease in cattle size seen in central Anatolia during the seventh millennium is largely due to human management rather than environmental inputs selecting for smaller body size in wild populations.
Figure 5. Plots showing median, inter-quartile range, and maximum and minimum LSI values for red deer from Körtik
Tepe (Arbuckle & Ozkaya 2006) , Ç ayönü (Ilgezdi 2000) , Ç atalhöyük , Erbaba and Höyücek (de Cupere & Duru 2003) .
Survivorship analysis
Demographic data are presented in Figure 6 in the form of survivorship curves generated from the state of fusion of long bone epiphyses. Demographic profiles are useful tools for documenting the origins of cattle herding (Hesse 1982; Horwitz et al. 1999) . In many cases, the management of domestic animals produces survivorship curves dominated by the remains of immature individuals, usually young males, while hunting often (but not always) produces demographic patterns with higher frequencies of mature individuals often with an over-representation of large males. Although these patterns can be broadly useful in differentiating strategies of hunting and herding, variables such as the intensity and seasonality of hunting, management for milk and traction, as well as exploitation strategies that include components of both herding and hunting often make the interpretation of demographic patterns difficult (Meadow 1989; Arbuckle 2008) .
Survivorship data indicate a significant focus on the slaughter of immature cattle at Erbaba, with only 55 per cent of the sample surviving past the age of fusion of the metapodials (c . 24 months) and calcaneus (c . 36 months), and c . 45 per cent surviving past the age of fusion of the latest fusing skeletal parts (c . 48 months) (Silver 1969) . In addition, the ratio of deciduous, mandibular fourth premolars to third molars (6:8) confirms the results of long bone fusion suggesting that a relatively high proportion of cattle at Erbaba were slaughtered as juveniles. In contrast, a survivorship curve constructed for red deer indicates that most of these animals were slaughtered as prime-aged adults, with almost 80 per cent surviving past the age of fusion of the latest fusing skeletal parts (>36 months).
Intensive culling of juvenile cattle in their first and second years of life at Erbaba is similar to the pattern seen at Ç atalhöyük, where c . 40-50 per cent of individuals were slaughtered as juveniles and/or infants throughout the entire stratigraphic sequence (Ducos 1988; . However, the frequency of infantile remains at Erbaba (c . 15 per cent) is considerably lower than at Ç atalhöyük (21-33 per cent), although this may at least partially be an artifact of the more effective recovery of small, unfused specimens at the latter site.
Skeletal part distribution
Skeletal part representations are useful for interpreting the mode of animal exploitation employed at a site, especially for large mammals, whose carcasses are laborious to transport (Perkins & Daly 1968; Becker 2002) . The presence of all portions of a large mammal carcass suggests an economy based on domesticates in which animals are readily available and are slaughtered and butchered onsite. Conversely, high frequencies of so-called high utility skeletal parts (e.g. proximal portions of limbs) representing concentrations of useful resources (e.g. meat, marrow, bone grease, etc.) and under-representation of lower utility skeletal parts (e.g. feet and heads) has been associated with hunting practices in which animals are slaughtered and butchered away from the site and only the most useful parts are transported back to the site itself (Perkins & Daly 1968; Vigne et al. 1999) . Based on this model, the presence of lower utility skeletal parts, especially head and foot remains, indicating onsite butchery and slaughter of cattle, may serve as a proxy for identifying systems of cattle management.
A summary of the representation of skeletal parts is presented in Figure 7 for both cattle and red deer. This graph presents deviations from the expected frequencies of skeletal parts in a complete ungulate skeleton for five anatomical regions including the head, axial skeleton, forelimb, hindlimb and extremities. These values are produced by calculating the minimum number of skeletal elements (MNE) and standardising first in reference to the number of elements present in a skeleton (Binford's [1984] MAU) and then for each anatomical region (Stiner 1994: 240; Arbuckle 2006) . A value above zero on this graph indicates that the elements of a given anatomical region are over-represented in proportion to their frequency in a complete carcass, while negative values indicate under-representation.
Comparison of the representation of anatomical regions shows that patterns for cattle and red deer at Erbaba differ significantly both from the expected values and from each other. For cattle, a Kolmogorov-Smirnov one sample test indicates that the representation of anatomical regions differs significantly from that expected in a complete carcass (D = 0.154, n = 93, p<0.05). Elements of the head and hindlimb are slightly under-represented, whereas elements of the forelimb are slightly over-represented. The most dramatic deviations from expected skeletal proportions for cattle are observed in the axial skeleton, the elements of which are highly under-represented, and the distal extremities (i.e. feet), which are highly over-represented. The under-representation of axial elements is likely due to the low density of axial skeletal elements, which tend not to survive taphonomic processes such as cooking and carnivore gnawing, evidence of which is abundant in the Erbaba faunal assemblage (see Arbuckle 2006) . The great abundance of foot elements, however, is not related to density-mediated attrition and thus probably reflects human behaviors associated with the butchery and disposal of cattle remains. The abundance of foot elements likely indicates that primary butchery of cattle carcasses took place near the site, a conclusion that fits with the interpretation of Erbaba cattle as a domestic population (although see Perkins & Daly 1968; Marciniak 2005) .
The representation of skeletal elements for red deer differs from that for cattle in important ways, indicating that skeletal part frequencies are not simply the result of taphonomic processes affecting the remains of all large mammals, but instead represent differences in the exploitation of deer versus cattle. For red deer, elements of the forelimb and hindlimb are over-represented while elements of the head, distal extremities, and axial skeleton are under-represented ( Figure 7) . As with cattle, the under-representation of the red deer axial skeleton may be due to density mediated attrition while the high concentrations of meat rich fore-and hindlimbs, and the under-representation of nutrient poor heads and feet likely reflect carcasses processing strategies employed by Erbaba hunters. This evidence suggests that, in contrast to cattle, red deer were hunted and field processed at some distance from the settlement, with only the most useful portions of the skeleton being brought back to the site for further processing.
Cattle at Ç atalhöyük
Prior to the availability of new data from Erbaba, zooarchaeological evidence for early cattle exploitation in central Anatolia had been largely limited to the faunal assemblage recovered from Ç atalhöyük. Analyses of the Ç atalhöyük fauna conducted by Perkins (1969) documented a high frequency of cattle remains in the faunal assemblage (c . 75 per cent of the collected fauna), representation of all portions of the cattle skeleton, and size diminution in level VI (c . 6500 cal BC), suggesting that domesticated cattle were present at the site from an early date. New research, however, has forced a re-evaluation of the status and processes of cattle domestication at Ç atalhöyük and in central Anatolia in general.
Contrary to Perkins' initial results, cattle are not unusually abundant at Ç atalhöyük, constituting only c . 15 per cent of the total faunal remains, and size diminution, the evidence for which seems to have been based on methodological errors (Grigson 1989; , is not evident in the cattle remains in the lower levels. Moreover, comparison of metrical data from Ç atalhöyük with those from morphologically wild cattle populations from two earlier aceramic sites in central Anatolia, Aşıklı Höyük and Musular, indicate that cattle from the lower levels (pre-XII through IV) at Ç atalhöyük are similar to, or slightly larger in body size than cattle from those earlier sites .
Demographic data generated for cattle recovered from the lower levels at Ç atalhöyük also indicate that a high proportion of prime-aged adults and large males were slaughtered by the inhabitants of the site, suggesting that cattle were hunted, not herded, at Ç atalhöyük between 7400-6300 cal BC (levels pre-XII through IV) ). In addition, at aceramic Suberde, a settlement located less than 100km from both Ç atalhöyük and Erbaba, demographic data indicating a focus on slaughtering prime-aged adults and metrical data falling within the size range of Near Eastern aurochsen suggest that wild cattle were also exploited in the Beyşehir region of central Anatolia throughout the early Neolithic (c . 7500-7000 cal BC) (Perkins & Daly 1968; Perkins 1969) .
Analyses of fauna representing the latest phases of the Neolithic settlement at Ç atalhöyük (Levels VII-I; 6500-6000 cal BC), recovered from the earlier Mellaart excavations, further reveals important diachronic shifts in cattle exploitation at the site (Ducos 1988) . Tooth eruption and wear data indicate an increase in juvenile kill-off compared to the lower levels, with 40 per cent of cattle slaughtered between 0-2 years of age in the latest levels (Ducos 1988: 87) . Cattle remains recovered from the upper levels of Ç atalhöyük are also considerably smaller than those from the earlier levels, with individuals falling well below the size range of Near Eastern aurochsen appearing for the first time. Since morphological domesticates have not been identified in recent work at the site through level IV, these data suggest that morphologically domestic cattle make their first appearance at Ç atalhöyük some time in the latest levels, between 6300-6000 cal BC.
Autochthonous and diffusionary domestication processes
Distinguishing between autochthonous domestication processes and the diffusion of domestic animals into a region from an outside source assumes that these processes are each characterised by distinctive trends observable in the biometrical and demographic data produced by each process. Although it is recognised that there is the potential for variation extending outside of this binary framework, it is argued that these models provide useful points of departure for more detailed discussions of the complex processes responsible for the emergence of cattle management in Anatolia.
For those faunal assemblages produced by bringing local, wild populations under human control, the expectation is that these samples will be characterised by a gradual shift in skeletal morphology and biometrics, a process which may extend over a millennium or more as the introduction of management practices and anthropogenic selective pressures slowly transform wild populations into phenotypically domestic ones.
Zooarchaeological evidence derived from several sites across the Near East, each exhibiting great temporal depth, supports this model, linking together gradual morphological change in animal populations and in situ domestication processes. At Merhgarh, a large Neolithic settlement located on the eastern margin of the Near East in Pakistani Balochistan, biometric data document a gradual process of size diminution in cattle recovered from deposits spanning the Neolithic period (c . 7000-4000 cal BC). By the end of the Neolithic, Mehrgarh cattle exhibit skeletal dimensions that fall well below those of wild aurochs suggesting local domestication processes (Meadow 1981 (Meadow , 1984 (Meadow , 1993 . Similarly, a pattern of gradual reduction in body size is seen in cattle at Ç ayönü Tepesi, south-eastern Turkey, with the proportion of small, domestic-sized animals increasing slowly over time from the Channeled Building sub-phase (Middle PPNB, c . 8300-7500 cal BC) through the Pottery Neolithic levels (c . 6000 cal BC) (Hongo et al. 2002 (Hongo et al. , 2004 .
In contrast, diffusion models describing the appearance of domesticated animals predict that morphologically domestic individuals will appear abruptly in assemblages previously dominated by wild forms, with little evidence for transitional morphologies. Zooarchaeologically, this process may be evident in the form of bimodal or 'peak and tail' distributions in biometric data indicating the presence of biometrically distinctive wild and domestic populations (Hachem 2001; Becker 2002; Albarella et al. 2006) .
The abrupt appearance of small-sized cattle in European Neolithic cultures such as the Linearbandkeramik (LBK), combined with the continued presence of robust aurochsen and absence of transitional skeletal morphologies linking these populations, suggests that these domesticates were introduced via human migration and trade (Hachem 2001; DeschlerErb & Marti-Grädel 2004; Dobney & Larson 2006; Edwards & Bollongino 2007; Scheu et al. 2008) . Comparable biometrical trends identified in cattle remains from southern Levantine contexts have similarly been used in support of diffusionist models for the appearance of domestic cattle during the Late PPNB (c . 6500 cal BC) (Becker 2002) .
Although the autochthonous and diffusionist models described above are commonly employed by zooarchaeologists, differentiating between the processes of diffusion and local domestication is likely to be difficult, particularly if the dispersal of managed animals occurred during the earliest stages of the domestication process when phenotypic divergence is weakly expressed or completely lacking. The diffusion of phenotypically 'primitive' managed cattle may present characteristics of both models, including the rapid appearance of morphological domesticates but the continued presence of many individuals with transitional morphologies that fall within the area of overlap between wild and domestic populations. Alternatively, if the radiation of husbanded animals took place prior to the expression of any morphological changes, as may have been the case in the early Neolithic of Cyprus (Vigne et al. 2003) , then other lines of evidence, including demographic data and skeletal part representations, must be assessed in order to distinguish between local domestication and diffusionist processes (e.g. Perkins & Daly 1968; Hesse 1978; Zeder 2006 Zeder , 2008 .
Discussion
Isolating the processes responsible for the initial appearance of morphologically domestic cattle in central Anatolia and establishing whether it represents the beginnings of cattle management in the region are complex problems. Given the prominent role of cattle at aceramic and early Pottery Neolithic sites in the region , and the evidence for diachronic changes in cattle exploitation in the Ç atalhöyük stratigraphic sequence, local processes must be seriously considered as a possible explanation for the appearance of domestic cattle in central Anatolia. Moreover, since the origins of herd management are thought to predate the appearance of morphological changes by some considerable period of time (Zeder 2006) , the relatively late appearance of morphologically domestic cattle in the region does not necessarily mean that cattle husbandry was a late development as well.
Although the lack of detailed information describing the faunas recovered from aceramic sites such as Aşıklı and Musular inhibits our ability to interpret cattle management in the early Neolithic, the data that are currently available do not suggest that cattle were intensively managed in central Anatolia prior to the appearance of morphological domesticates at Erbaba at c . 6600 cal BC (Perkins & Daly 1968; de Cupere & Duru 2003; Zeder 2008 ). It is possible that the changes in cattle exploitation documented in levels VI-IV at Ç atalhöyük, just prior to the appearance of domestic cattle, may reflect the early stages of a process of intensified management of wild cattle populations that, if left to develop uninterrupted, may have eventually led to the emergence of local domesticates (but see . If so, this local process seems to have been truncated by the abrupt appearance of domesticates on the Konya Plain and in other parts of central Anatolia in the mid-seventh millennium.
Unlike the situation at Merhgarh or Ç ayönü, where biometric data indicate a gradual decrease in cattle size over a period of several millennia, suggesting local domestication processes, the abrupt appearance of small-sized cattle at Erbaba, in the upper levels of Ç atalhöyük, and at Höyücek in south-west Anatolia within the same narrow time horizon provides little time depth for a process of local domestication. This strongly suggests that the earliest morphologically domestic cattle in central Anatolia derive from previously domesticated populations from neighbouring regions. In addition, the identification of morphologically domestic cattle populations predating those in central Anatolia from sites such as Yumuktepe on the southern coast of Anatolia and Gürcütepe and Halula in the northern Levant provide plausible sources for imported domesticated animals (Buitenhuis & Caneva 1998; Peters et al. 1999; . The presence of wellworn trade networks involved in the movement of obsidian, Mediterranean shells, and other commodities confirms that central Anatolians were regularly engaged with other human populations throughout the Near East (Bar-Yosef 2001; Asouti 2006) . Indeed, trade networks may have served as important conduits through which domestic cattle were transported and exchanged.
Although the rapid appearance of morphological domesticates in central Anatolia fits the predictions outlined by diffusion models, the persistence of a high degree of variation in body size and the presence of both very large and small cattle at Erbaba and Ç atahöyük VII-I differs from examples of secondary diffusion of domesticates in regions such as Europe. This may be the result of several factors. First, the presence of specimens exhibiting a wide range of sizes in the Erbaba and Ç atalhöyük VII-I assemblages may be indicative of the diffusion of phenotypically 'primitive' domesticates, which do not exhibit as great a degree of phenotypic divergence from wild populations as do domesticates in later periods (e.g. Grigson 1989 ). However, given the small size and relatively low range of variation in biometric data evident among domestic cattle at the contemporary site of Höyücek, the arrival of primitive domestic cattle in central Anatolia does not explain the full range of metrical variability visible in the Erbaba and Ç atalhöyük assemblages.
Instead, the continued presence of many large-sized cattle at these sites likely indicates a continued exploitation of aurochsen, animals which may have not only served as supplements to the subsistence economies at these settlements, particularly during the early stages of incorporating domestic cattle into local subsistence systems, but also may have played an important role in social practices as well. At Ç atalhöyük, the hunting of aurochs featured in various socio-cultural practices for a millennium prior to the appearance of cattle herding (Mellaart 1967; Meskell 2008) , and evidently continued alongside herding as an important part of the maintenance and management of social and political relationships within this community. The apparent delay of several centuries between the appearance of domestic cattle at Erbaba and their adoption at Ç atalhöyük may be related to the central role of aurochs hunting at the latter settlement. Some of the inhabitants of Ç atalhöyük, whose social position and identity may have been maintained by and deeply embedded within the practices surrounding cattle hunting, may have actively resisted the ideological as well as economic changes associated with incorporating cattle into the domestic sphere.
Finally, the continued presence of morphologically wild cattle at Erbaba and Ç atalhöyük after the adoption of cattle herding may be due to breeding practices that included the recruitment of local aurochsen into managed herds (Götherstrom et al. 2005; Beja-Pereira et al. 2006) . The presence at Ç atalhöyük of wall-paintings that may depict captured wild cattle (Mellaart 1967: Plate 64; Hodder 2006: Plate 15) , suggests that Neolithic hunters may have at least occasionally brought aurochsen under control in order to provide high value and symbolically powerful animals for specific cultural events. If this highly risky and presumably socially rewarding behaviour continued following the importation of domestic cattle at the site, it is possible that wild individuals, especially bulls, were allowed or encouraged to breed with domestic females, a practice that would effectively reduce the pace of phenotypic divergence within those domestic populations.
Conclusion
Although no longer considered to be an early centre for cattle domestication, central Anatolia remains an important region for documenting the initial spread of managed cattle outside of the middle Euphrates region and for assessing the modes and mechanisms by which domestic cattle became incorporated into local Neolithic economies. The combination of size diminution, harvesting of juvenile animals, and on-site butchering of cattle at Erbaba suggest that domestic cattle make their first appearance in central Anatolia by c . 6500 cal BC. The use of morphologically domestic cattle in south-western Anatolia by 6400/6200 cal BC (de Cupere & Duru 2003) , and to the east on the Konya Plain between 6300-6000 cal BC suggests a rapid incorporation of domestic cattle into central Anatolian subsistence economies that had been previously characterised by large-scale sheep and goat herding for more than a millennium (Martin et al. 2002; Arbuckle 2006 Arbuckle , 2008 .
Although we acknowledge that the initiation of animal management practices likely preceded the expression of domestic phenotypes in managed populations, we argue that the appearance of morphologically domestic cattle at Erbaba, and slightly later at Ç atalhöyük, represents the earliest use of husbanded cattle in central Anatolia. The assimilation of primitive domestic cattle into local Neolithic economies likely entailed a complex management strategy that involved the simultaneous use of husbanded animals, initially obtained via extra-local sources, and regular maintenance of domesticates by introducing local aurochs into managed herds. Significantly, deeply engrained local traditions centered on aurochs hunting persisted in central Anatolia, although on a smaller scale than practiced in previous periods. Moreover, the possibility that the appearance of domestic cattle in central Anatolia may have truncated the development of an autochthonous process of increasingly intensive management of wild cattle at Ç atalhöyük further emphasises the importance of regional and intra-regional variation when addressing the development and spread of Neolithic technologies.
